REMARKS 

Applicants respectfully request favorable 
reconsideration of this application, as amended. 

A substitute specification has been prepared and is 
submitted herewith to address the Examiner's various formal 
criticisms. No new matter has been added. In addition, 
Claims 1-10 have been cancelled without prejudice or 
disclaimer in favor of newly presented Claim 11. The 
substitute specification and the cancellation of Claims 1-10 
are believed to avoid the objections to the specification, 
claims, and drawings in the outstanding Office Action, as 
well as the rejections based on 35 U.S.C. § 112, first and 
second paragraphs. Furthermore, newly presented Claim 11 is 
believed to distinguish patentably from the Lopez, Ara, and 
Gassmann patents which were applied in the outstanding 
re j ections . 

As set forth in newly presented Claim 11, a damper 
apparatus according to Applicants 1 invention comprises a 
spring, a holder holding the spring and including two 
retainer plates and an annular ring pinched between the 
retainer plates, and a plate having a pawl elastically 
engaged by the spring, the plate being interposed between 
the retainer plates and disposed radially inwardly of the 
annular ring. Claim 11 additionally recites that an axial 
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thickness of the annular ring and an axial thickness of the 
aforementioned plate are substantially equal. Splines are 
provided on an inner peripheral portion of the plate and an 
outer peripheral portion of the holder. Rivets are disposed 
through the splines of the holder, and the splines of the 
plate project radially inwardly relative to respective inner 
peripheries of the retainer plates. The foregoing features 
are clearly seen in Fig. 2 and appropriately described in 
the accompanying substitute specification. The damper 
apparatus of the invention is particularly advantageous in 
that it allows for a reduced diameter, high strength damper 
structure . 

None of the applied references teaches or suggests a 
damper apparatus having the aforementioned features as 
particularly set forth in Claim 11. 

Accordingly, Applicants respectfully request that all 
outstanding objections and rejections be withdrawn and that 
this application now be passed to issue. 

The Commissioner is hereby authorized to charge to 
Deposit Account No. 50-1165 any fees under 37 C.F.R. §§ 1.16 
and 1.17 that may be required by this paper and to credit 
any overpayment to that Account. If any extension of time 
is required in connection with the filing of this paper and 
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has not been requested separately, such extension is hereby 
requested. 

Respectfully submitted , 


MWS:sjk 

Miles & Stockbridge P.C. 
1751 Pinnacle Drive 
Suite 500 

McLean, Virginia 22102 
(703) 903-9000 


January 21, 2005 


By: 



Mitchell W. Shapiro 
Reg. No. 31,568 


OFRTIFICATE QF MAILING 

1 hereby certify that this correspondence is being deposited with 
the United States Postal Service with sufficient postage as first class 
mail in an envelope addressed to the Commissioner for Patents, P.O. Box 
1450, Alexandria, VA 22313-1450 on the date shown below. 


Date Signaturo 
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DAMPER APPARATUS 

CROSS-REFERENCE TO RELATED APPLICATION 

This application is a continuation of Application No. 10/076,412 filed 
February 19, 2002 (abandoned) , which is a continuation of Application No. 
09/573,941 filed May 19, 2000 (abandoned) . 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a damper apparatus which is used in a torque 
converter or a starting clutch used with an automatic transmission of a vehicle and the 
like and which is used in a power transmitting mechanism at an output side of an 
engine. 

Related Background Art 

Figs. 3 and 4 show an example of a conventional damper apparatus. This 
apparatus will be explained hereinbelow. Fig. 3 is a front view of the conventional 
damper apparatus, and Fig. 4 is a sectional view taken along the line 4 - 4 in Fig. 3. 

A damper apparatus 51 comprises a retainer plates 71, 72 having peripheral 
portions interconnected by rivets 73, a plurality of sets of small and large spring 81, 
82 (one small spring 81 and one large spring 82 constitute one set) disposed at 
predetermined position within an annular cavity defined by the retainer plates 71, 72 
piece members 65 each of which is disposed between adjacent sets of springs 81, 82 
and is movable in the cavity defined by the retainer plates 71, 72 and a plate 61 


having pawls 63 elastically engaged by the springs 81, 82. Further, the retainer plate 
81 is provided with bent portions 75 for regulating movements of the springs 81, 82. 

The damper apparatus 51 is assembled in such a manner that the damper 
apparatus is attached to one of opponent members by the rivets 73 inserted into holes 
74 provided in the retainer plates 71, 72 and is attached to the other of the opponent 
members by splines formed on an inner periphery of the plate 61 . 

However, since the above-mentioned damper apparatus 5 1 is attached to the 
opponent member by the rivets 73, as shown in Fig. 4, it is necessary that outer 
peripheral edge portions of the retainer plates 71 , 72 having holes 74 be parallel with 
the opponent member and a certain amount of a width of each parallel portion be 
maintained, thereby arising a problem that a-the dim e nsion in a radial 
dir e ction diameter of the damper apparatus becomes great. 

Summary of the Invention 

Accordingly, an object of the present invention is to provide a damper 
apparatus in which a width th e reof in a radial dir e ction diameter is reduced. 

To achieve the above object, a damper apparatus according to the present 
invention comprises a spring, a holder for holding the spring, and a plate having a 
pawl elastically engaged by the spring. aftd4s- the damper apparatus being 
characterized in that splines are provided on an inner peripheral portion and an outer 
peripheral portion of the damper apparatus. 

Further, the holder may be constituted by pinching an annular ring between 
two retainer plates. 


2 


Splines having common configuration may be provided on outer peripheries of 
two retainer plates, and splines may also be provided on an inner periphery of the 
plate having the pawl. 

Further, the number of locations where the retainer plates and the ring are 
interconnected is increased in comparison with that in the conventional technique, and 
a diameter of each rivet is made smaller. With this arrangement, a width in a radial 
direction d iameter of the damper apparatus can be reduced. 

Brief Description of the Drawings 

Fig. 1 is a front view of a damper apparatus according to an embodiment of 
the present invention; 

Fig. 2 is a sectional view taken along the line 2 - 2 in Fig. 1 ; 

Fig. 3 is a front view of a conventional damper apparatus; and 

Fig. 4 is a sectional view taken along the line 4 - 4 in Fig. 3. 

Detailed Description of the Preferred Embodiments 

The present invention will now be fully explained in connection with an 
embodiment thereof with reference to the accompanying drawings. Incidentally, in 
the drawings, the same elements are designated by the same reference numerals. Fig. 
1 is a front view of a damper apparatus according to an embodiment of the present 
invention, and Fig. 2 is a sectional view taken along the line 2 - 2 in Fig. 1. 

A damper apparatus 1 is constitut e d by includes substantially annular retainer 
plates 11,12 and a ring 33 . Th e damp e r apparatus 1 includes , which together 
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constitute a holder 35 . The holder 35 is provided at its outer periphery with a 
plurality of splines 42 equidistantly arranged along a circumferential direction. 
Within a cavity defined by the holder 35, a plurality of sets of small and large springs 
31, 32 (one small spring 31 and one large spring 32 constitute one set) are disposed at 
predetermined positions with intervals substantially equidistant in_a circumferential 
direction. The small spring 3 1 and the large spring 32 are coil springs having 
predetermined spring constants, and the small spring 3 1 is fitted within the large 
spring 32. 

The damper apparatus 1 further includes a substantially annular plate 13 
having pawls 14 elastically engaged by the small spring 31 and the large spring 32. 
and - Plate 13 further includes a plurality of spinos splines 41 dispos e s disposed on an 
inner periphery thereof with intervals substantially equidistant in a circumferential 
direction, and piec e m e mb e r Pieces 1 5 disposed between the plurality adjacent sets of 
small springs 31 and large springs 32 are movable in the cavity defined by the holder 
35. As seen in Fig. 2, the thickness of plate 13 in an axial direction of the damper 
apparatus (horizontal direction in Fig. 2) is substantially equal to that of ring 33. As 
also seen in Fig. 2. spline 41 on plate 13 projects radially inwardly from the inner 
peripheries of the retainer plates IK 12. 

The damper apparatus 1 is as se mbled installed for use by fitting one of 
opponent members on the kmer -outer splines 42 and by fitting the other of the 
opponent members on the inner splines 41. Further, the retainer plates 11,12 and the 
ring 33 are integrally secured to each other by inserting rivets 23 into axial through- 
holes 24 provided in these elements (specifically, in their respective splines 42) . As 
shown in Fig. 1, the plurality of through-holes 24 are disposed substantially 


4 


equidistantly along the circumferential direction. Further, since the rivets 23 each 
having a diameter smaller than that in the prior art are used, widths the diameters of 
the retainer plates 1 1, 12 in a radial direction can be reduced. 

The retainer plates 11, 12 are provided with a plurality of bent portions 25 
adapted to regulate movements of the small springs 31 and the large springs 32 and 
arranged at predetermined positions in the circumferential direction. As a result, 
when torque is transmitted, if vibration is generated between the holder 35 and the 
substantially annular plate 13, the small springs 31 and the large springs 32 are 
compressed between the pawls 14 and the bent portions 25, thereby absorbing the 
vibration. 

In the illustrated embodiment, while an example that the splines are provided 
on the outer periphery of the holder 35 and the inner periphery of the plate 13 having 
the pawls 14 was explained, the splines may be provided on an inner periphery of the 
holder and an outer periphery of the plate. That is to say, a damper apparatus 
according to the present invention can be obtained in such a manner that the pawls 14 
are provided on the inner periphery of the plate 1 3 and the splines are machined on 
the outer periphery of the plate 13, and further, the holder 35 is assembled by 
effecting caulking on inner periphery of the holder. Further, when if the diameters of 
the retainer plates are reduced and the diameter of the ring 33 is increased, the outer 
splines may be provided on the ring 33. 

The above-mentioned damper apparatus 1 is used with a torque converter used 
in an automatic transmission of a vehicle by arranging it in a lock-up piston of the 
torque converter. Alternatively, the damper apparatus can be used with a starting 
clutch. 


5 


The abov e m e ntioned present invention provides the following advantages. 

Since the plat e s ar e damper apparatus is interconnected with opponent 
members via the splines, a width -diameter of the damper apparatus in the radial 
direction can be reduced. 

Since the holder for holding the springs is constituted by pinching the annular 
ring between two retainer plates, strength of the damper apparatus can be enhanced, 
and attaching accuracy can be improved by lengthening axial dimensions of the 
splines. 
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ABSTRACT OF THE DISCLOSURE 


In a damper apparatus compris e s including springs, a holder for holding the 
springs, and a plate having pawls engaged by the springs, splines are provided on an 
inner peripheral portion and an outer peripheral portion of the damper apparatus. 
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